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fbis Is a first draft approach to tbs general problem of our 
COMXHf effort which Z mentioned to you a few days ago* 



ffe are becoming sore and more convinced that we are not doing 
an adequate B/o Job Kith respect to COHZBf* This opinion is based 
principally on tbs foliating points: 

*wusg 

X* With respect to telephone security, ve are soar witnessing the 
beginning of a revolution Is cruftamlcat lana which will make telephony 
much, nose Im po rtant for military, diplomatic and related activities than 
it baa ever been In the past* Within a fee years ve will probably see 
the advent of a secure telephone system based on the vocoder which 
electrically will be adequate for varM«*vids telephonic ccwnanioatlopa* 
You base already seen the beginnings of similarly secure systems based 
cm jMiy> mrSwi«tMwi for aboert — nag * * tactlonl <*«— a»»«i m between alr» 

planes, between airplanes and ground, and. between mobile ve h icl es an 
land. Pulse modulation will also sake possible ecrmnmlml and secure 
fotay t inw servi ce for moderate ^< *fa w i ! w overland* 

2* We have not yet made a start toward the development of methods 
and techniques for "cracking 1 * tele ph onic security systems. We do not 
even know whether or not this will ever became a practicable proposition. 

3* B» Job of cracking telephone security systems would be a 
formidable one Indeed* Xf we immediately began to apply a major effort 
to this work, we would be doing vary well Indeed if within three years 
we made move than a good beginning* Zt would be another three years 
before we could aspect to be In a position at all comparable to 3BA"s 
present p osi t ion relative to the cracking of secret telegraph systems* 

As already mentioned, success la this field cannot be guaranteed! however. 
It does not seem to as that ve should fail to make an heroic effort* 
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k* Zb the telegraph oonnaailcafctinns field, present day COMHEE 
affmrts bare not kept pace with developments la CCKSEC* Furthermore, 
in this COM3 SC field, ve are about to witness a revolutionary change 
frost mechanical encrypting devices to electronic devices* This will 
surely make the cracking Job much mure difficult* 
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At this tine 1 do not consider myself vary well informed with respect 
to the intercept problem; however, I believe that the following things are 
true. 



5. The task of intercepting ordinary long-range telegraphic 
coozaunications should be susceptible to considerable improvement. Part 
of this improvement should corns about as a result of the steps which 
you have already taken to improve personnel and methods of operation 
using presently available gear. Considerable further improvement should, 

I believe, be capable of realisation by employing improved gear and 
improved methods which R/D should be able to provide. Seme Indicated 
possibilities in this connection are* 

PL 86-36/50 USC 3605 

a. Diversity reception. ^0 3 3(h)(2) 

b. Reception devices which will better indicate the beginning 
and end of messages. 

c. Automatic gear which will better indicate the portions of 
received messages which are garbled because of adverse receiving con- 
ditions, 

6. The presently available gear and methods for intercepting VH? 
and microwave communications should be susceptible of considerable 
improvement. 

7- ie should .sake a start toward intercepting! 



8. We should also make a sta rt toward producing practical metho ds 
and mar for Intercepting messages! f 

1 Experiments have already snown 

that this is possible . 



GENERAL 



9. In due course, the results of the study on how NSA could more 
affectively mechanise its CO&XNT, which Dr. dachua is heading up, will 
become available. We believe that it will indicate much opportunity for 
more effective mechanisation, particularly in the fields of traffic 
analysis and the winnowing out of promising material for further study 
from the enormous masses of material which now flow in. At the least 
it seems a safe bet that this study will indicate the desirability of 
a larger amount of R/D effort in the COMINT field. We believe also that 
the study will indicate possibilities of further mechanisation which 
PROD can exploit with very little, if any, R/D effort* 
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10* Just as & flier* Z asked Dr. Ca m paig ns to prepare a brief 
Memorandum setting forth his ideas as to worthwhile projects for Improve 
ing the effort on COS&NT. As a result he prepared & memorandum dated 
November 22, a copy of which is attached. In this he specifically 
©zKludod, at my suggestion, the desirability of imdertaking the develop- 
ment of methods and device a for cracking secure telephone systems and 
also the desirability of transistorising KSA's analytic machines, in view 
of the fact that I was already convinced of the desirability of these 
undertakings. Even so. Dr. Campaigns' s memorandum serves the useful 
purpose of adding collaborative evidence in general support of the 
argument herein set forth. 

11, &3A should taka the lead in ultimate transistorisation of 
substantially all of its analytic machines. Transistorisation now appears 
to be the only practicable road toward great increases in the pulse rate 
of ISA's smchiaes, from the present top figure of something like 1 million 
pulses per second to at least 100 million pulses per second. Some of MSA. 
analytic machines have already about reached the limit of practicability, 
size and complexity. It would seem to me that the greater reliability 
to be expected from transistors, coupled with their small size and low 
power requirements should make it possible to envision practical machines 
at least 10 times as large end 10 times as complicated as any N3 A now 
possesses. 



SOME FIGURES RELATIVE TO R/O EFFORT 

12, With respect to R/D effort, some figures have been prepared 
which are set forth in a memorandum prepared by Mr, A, W, Eose, attached 
hereto. On Sheet 1, there is set forth for the fiscal years 1947 to 1956 
inclusive the total of the E/D effort figured in two ways! (1) in accord- 
ance with the present Covenssont Accounting methods, and (2) in accordance 
with methods which would be used wore this a commercial organization. You 
will note that, fig red in this latter way, R/D efforts appear to haw 
increased froa 3,0 million dollars in fiscal year 1947 to an estimated 19*3 
million dollars for fiscal year 1956. 2 lave used the words "appear to 
show*' above because -m cannot be too certain of the accuracy of the figures, 
particularly for the earlier years* 

13* On another sheet is given a breakdown of 2/b effort into the 
GOHSSC and COMIST categories for the fiscal years 1952 through 1956, 

This is of particular interest. It shows that the B/D effort in 1951 
amounted to 10,4 minion dollars on CCMIiiT and 5*3 million dollars on 
COMSEC. Tha projected figures for fiscal year 1955 show a total of 
10,1 million dollars for COMIET and 7*5 million dollars for CGMSSC. In 
other words, the R/D effort on C0MIHT has not kept pace with the corres- 
ponding effort on C0MS3C, What seems to me particularly significant 
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has been the apparent tendency for the outside contracts on CQMXHT to 
peter oat while those on CQMS3C have shown a healthy increase* 

(NOTE: The present figures in Mr, Boee’s memorandum, with respect to 
the division of effort between COMIMT ami CC&fSBC differ considerably 
from, those in an earlier edition* The new edition shows relatively sore 
effort on COMINT than did the earlier edition* fte mast therefore check 
these figures further before attaching too such significance to them*) 

SOME OTKSR COMPARISONS 

14* The present total of military expenditure according to the 
newspapers is something like 35 billions of dollars per year. I 
estimate very roughly that USA ' a total effort plus increased military 
communications expenditures resulting from the imposition of security 
requirements amounts to something like 350 million dollars per year* 

If these figures are correct, it would indicate that USA 1 a activities 
amount to about 1$ of the present total defense effort, 

15* Again very roughly, the above 350 million dollars divides 
into about 250 millions for COMXiiT and 100 millions for COMSEC. Com- 
paring these figures with the R/D effort estimated for fiscal year 1955 
of 10.1 mUlions and 7*5 millions for COi'H&I and COMSEC respectively, 
we see that if the above assuasd figures are true the li/S effort on 
CQMINT amounts to k% of the corresponding total military effort and the 
CGM3EC amounts to 7»5%* 

(NOTE: I have talked to Colonel Jones, the Comptroller, about obtaining 

better figures with respect to the total effect of MSA on military 
expenditures in the COMINT and CQMEEC fields and I believe that 
would be very happy to be assigned the ^ob of obtaining better authenti- 
cated figures. It seams to me highly desirable that this bo done although 
high precision is of no importance.) 

INDICATED CQPH3SS OF ACTION 

16. It seems clear that, in the national interest, ESA’s effort in 
the CCMXMT field should be expanded; however, in the CQMSEC field the 
present effort seems reasonably adequate. 

17* In the B/D area, the seat practicable immediate method whereby 
the over all effort can be expanded is by materially increasing the volume 
of outelde contracts. 

Id* Because of R/D’s present manpower limitations, the increased 
contracts should be, largely, with strongly organised concerns capable of 
" doing the required work with a ainlatea of Supervision* 
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19* One ouch concern is. Bell Telephone Laboratories, which has 
had so CCSSHIT contracts since the last war. N3A has presently under 
active consideration contracting with Bell Telephone Laboratories for as 
much work, looking toward' the transistorisation of USA 1 c analytic machines, 
as Bell Telephone Laboratories can be persuaded to undertake. Xt is hoped 
that this can to mads at least as great as 1 Billion dollars per year* 

20. Another strong concern is the Lincoln Laboratories which to 
date has done nothing in the OOMXNT field. Xt is hoped that Lincoln 
can be persuaded to undertake a broad contract to study the feasibility 
of and ultimately produce machine ly for the cracking of telephone security 
systems. This work should start within a year and to to really effective 
should build up to a rate of expenditure of at least 1 million dollars 
per year* 

21. the possibility of other large concerns entering into other 
contracts which would require a minimus, of supervision should also be 
explored. It would appear that several other concerns would fall into 
this category. 

22* In addition to this increased contract activity, R/D should 
immediately plan and take active steps toward increasing its engineering 
force by a much more intensive recruiting anrap -±gn than has as yet been 
undertaken. In this connection, X have had discussions with the Personnel 
Department of NSA which has resulted in the preparation of a memorandum 
from Hr, John L. Sullivan, a copy of which is attached hereto. This 
meEorandua puts forth as a possibility the hiring by NSA of about l£) 
scientific personnel for each of the next three years, which allowing 
for attrition would be a net growth of 75 engineers and scientists over 
this three-year period. 

23* Even though I believe that the increased expenditures for R/b 
should be principally for increasing the COHI&T effort, the increased 
engineering force would to allocated to all segments on a “need for new 
blood" basis. Proper balance between jobs would then to affected by 
transfers. 

24. Security requirements and in particular the obtaining of full 
security clearance for new employees offers a major obstacle to the hiring 
program* The amelioration of this situation should to actively studied. 

25 * One possibility for ameliorating the security situation would 
to to set up an auxiliary SSA R/D establishment which would be operated 
under a security classification no higher than COKFIDSETIAL. It vculd 
be even better if it could be operated like the national Bureau of 
Standards, on an unclassified basis. NSA should actively study the 
practicability of setting up such an establishment# As a starter, for 
consideration, we might envisage an establiahsent with a total personnel 
of about 50 of which perhaps 2 $ would to scientific personnel of training 
at least equivalent of a college graduate* 
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26* Sven if an outside establishment such as suggested above 
were established, R/D should insaadi&tely recruit some additional personnel 
who would work under present security regulations* Space provision 
should therefore be made for increased personnel of 25-53 engineers and 
50-100 assistants within the confines of present quarters, prior to the 
projected nave to Fort Meads* 
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